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(57) Abstract: A bumper comprises a hat beam (11) 
adapted to have its crown directed towards the vehicle 
body, a cover (20) attached to the side flanges (17, 18) 
of the hat beam and having a longitudinal recess (21) 
that extends into the hat beam, and an energy absorb- 
ing foamed body (22) that fills out the recess and ex- 
lends with its major part out of the recess. If the foamed 
body widens out over the side flanges (17, 18) of the 
hat beam, these widened parts (35-27) should have re- 
cesses (28-31) that prevent these parts to be fully com- 
pacted before the part therebetween is compacted if the 
bumper hits a pedestrians leg. 
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A bumper for a vehicle 

Technical field 

This invention relates to a bumper for a vehicle, comprising a hat beam 
adapted to have its crown directed towards the vehicle body, a cover 
attached to the side flanges of the hat beam and having a longitudinal recess 
that extends into the hat beam to a depth of between 1/10 and 1/3 of the 
profile height of the hat beam, and a an energy absorbing foamed body that 
fills out the recess and extends out of the recess so that 65 - 85 % of the 
depth of the foamed body is outside the hat beam. 

Brief description of prior art 

A bumper of this kind is known from WO 9920490.The foamed body is used 
to absorb energy by being compressed before the hat beam will be deformed 
to take up energy. The foamed body extends over the side flanges of the hat 
beam and the front surface of the foamed body is almost flat so that, if the 
bumper hits a barrier, the foam will be compressed to compactness on the 
side flanges and will become totally stiff while the foam therebetween will still 
be resilient The foam in the middle cannot be compacted to stiffness until the 
beam itself has been deformed. In the above-mentioned publication, a 
modified bumper is also shown which has a flat cover and the foam will 
therefore give a more uniform resistance force when compressed. 

Object of invention and brief description of the invention 

It is an object of the invention to provide a bumper beam with a foamed body 
that gives a more uniform load vertically on an object that is hit, for example 
the legs of a pedestrian, combined with a reduced horizontal extension of the 
entire bumper for a given strength. To this end, the part of the foamed body 
that extends out of the hat beam has either at most the same area as in the 
recess or alternatively it widens out over the side flanges and has recesses 
that reduce the difference in compactness to be less than 15 % when the 
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bumper hits a vertical pillar and any part of the foamed body is compressed 

to total compactness. 

Brief description of the drawings 

• Figure 1 shows as an example of the invention a bumper beam seen 
from above. 

• Figure 2 is a transverse section taken along line 2-2 in figure 1. 

• Figure 3 corresponds to figure 2 but it shows a modified design. 

• Figure 4 is a view taken as indicated by the arrows 4-4 in figure 3. 

• Figure 5 corresponds to figure 2 but shows still another modified 
design. 

Description of preferred embodiments of the invention 

Figure 1 shows a bumper beam 10 which is fastened to two crash boxes 
12,13 and the crash boxes are fastened to the vehicle body, for example to 
the front ends of the side rails (side beams). The bumper beam 10 is formed, 
from sheet steel and it comprises a so-called hat beam 1 1 and a cover 20 as 
can be seen in figure 2. The hat beam 11 has a crown that comprises a top 
14 (top flange) and two flanks 15,16. The flanks end in side flanges 17,18. 
The bumper beam is fastened in the two crash boxes 12,13 with its crown 
directed towards the vehicle body, for example the body of a passenger car. 

The cover 20 is fastened, for example spot-welded, to the side flanges 17,18. 
It has a recess 21 into the beam 1 1 and the recess fills the entire profile width 
of the beam. The recess 21 has a flat bottom. A comparatively stiff foamed 
body 22 of an elastomeric material (a foam beam) fills the entire width of the 
recess and it is fastened to the bottom of the recess 21 . The recess 21 
extends into the hat beam 11 to a depth of between 1/10 and 1/3 of the depth 
(the profile height) of the hat beam and such a recess has only a minor 
influence on the strength of the closed beam 1 1 ,20. The energy absorbing 
foamed body 22 fills out the recess 21 and extends out of the recess so that 65 - 
85 % of the depth of the foamed body is outside the hat beam. The foamed body 
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must reach full compactness before its front end reaches the level of the side 
flanges 17,18 when it is compressed. Otherwise the area of the two side 
flanges would be the only force-taking surface when the foamed body has 
been compressed to the level of the side flanges. When a pedestrian has 
been hit, this sudden reduction of the energy-absorbing surface would 
increase the injuries. 

The recess 21 in the cover 20 will have only a minor influence on the strength 
of the beam 1 1 ,20 but it will make it possible to reduce the horizontal width of 
the entire bumper since the major part of the foamed body will be inside the 
beam 1 1 ,20. If the horizontal length available for the bumper is limited, which 
is usually the case, this reduction in the length of the foamed body outside 
the beam can be used to make the beam 1 1 ,20 bigger and thus increase the 
strength of the bumper without increasing the injuries of a pedestrian hit by 
the car. 

Figures 3 and 4 show a modified foamed body 22 that widens and extends 
out over the side flanges 17,18. This is advantageous since it increases the 
vertical extension of the foam, which reduces the load on the legs of a 
pedestrian hit by the car. The two widened parts 26,27 of the foamed body 
adjacent the side flanges 17,18 have three rows of recesses 28,29 30 so that 
the part of the foamed body adjacent the recess 21 in the cover 20 will be 
compressed to full compactness before the parts 26,27 adjacent the side 
flanges are compressed to full compactness when the bumper hits for 
instance a vertical pillar or a flat barrier or a pedestrians leg. The recesses 
28-30 are separated by thin partitions 24, which make the parts 26,27 
comparatively stiff. 

Figure 5 shows a foamed body, which is modified from the one in figures 3 
and 4 in that it has only one row of recesses 31 instead of a number of rows 
as the one in figures 3 and 4. In this design, the partitions may be omitted 
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since the foamed body will have a T-formed transverse section with a 
comparatively thick and strong flange 25 

A foam suitable for use in all the embodiments may have about 30 % of its 
original volume when compressed to full compactness and the dimensions in 
the designs of figures 3-5 should be such that the difference in compactness 
vertically should be less than 15% in the foamed body when any part of the 
foam reaches full compactness when the bumper hits a pedestrians leg which 
can be considered as a vertical pillar. Preferably, the main part of the foamed 
body, that is, the part adjacent the recess 21 in the cover 20, should be fully 
compacted before or simultaneously with the parts adjacent the side flanges 
17,1 8. In the design of figure 2, it is important that the foam reaches full 
compactness while it extends out of the beam; otherwise, the load-taking 
surface will be reduced to the area of the two side flanges 17,18 when the 
front surface of the foamed body reaches the level of the flanges during the 
compression of the foamed body. 
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Claims 

1 . A bumper for a vehicle, comprising a hat beam (11) adapted to have its 
crown (14-16) directed towards the vehicle body, a cover (20) attached 
to the side flanges (17,18) of the hat beam and having a longitudinal 
recess (21) that extends into the hat beam to a depth of between 1/10 
and 1/3 of the profile height of the hat beam, and an energy absorbing 
foamed body (22) that fills out the recess and extends out of the recess 
so that 65 - 85 % of the depth of the foamed body is outside the hat 
beam, 

characterised in 

that the part of the foamed body (22) that extends out of the hat beam 
either has at most the same area as in the recess (21 ) in the cover or 
alternatively widens out over the side flanges and has recesses (28- 
30;31) in the widened parts (25; 26,27) that reduce the difference in 
compactness along a vertical line to be less than 1 5 % when the 
bumper hits a vertical pillar and any part of the foamed body is 
compressed to total compactness. 

2. A bumper according to claim 1, characterised in that the recesses 
(28-31) in the foamed body are so dimensioned that the foamed body 
adjacent the recess (21) in the cover (20) is compressed to full 
compactness before the widened parts (25; 26,27) of the foamed body 
are compressed to full compactness. 
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